We investigate the influence of non-glide stresses on the Peierls energy of screw dislocation by using Nudged-ElasticBand method. The influence of the applied non-glide stress fields on the Peierls energy of a screw dislocation is clearly observed. Moreover, we find that the stress field dependence of the Peierls energy is changed by the moving direction of the screw dislocation under a specific applied stress field. Geometrical parameters, which can measure the atomic elastic deformation around the screw dislocation core, are introduced to explain the stress field dependence of the Peierls energy. Finally, the cross slip of a screw dislocation around a precipitate with a misfit strain is discussed by combining the analytical solution of stress fields around the precipitate with the geometrical parameters obtained by our atomic simulations.
planes in α-Fe and squares represent the position of easy-screw dislocation core.
α-Fe
LAMMPS (Plimpton, 1995) Nudged Elastic Band NEB (Henkelman, et al., 2000) 
Parallelogram 1(a)(b)
easy-core "0"→"7" NEB "0"→"7" "0"→"6"→"7" {112}
{110} {110}
112 S1 S2 S2 S1 S1 S2
{111} 112 S1 S2 1(c) "0" climing-image NEB (Henkelman, et al., 2000) 0.001 eV/Å 3.
3·1
bcc non-degenerate degenerate (Vitek, et al., 1970) α-Fe non-degenerate (Itakura, et al., 2012, Frederiksen and Jacobsen, 2003 ) Differential displacement DD (Vitek, et al., 1970 ) DD
Common Neighbor Analysis (Honeycutt, et.a l., 1987) 2(a)(b) DD (Ito and Vitek, 2001, Gröger, et al., 2008) 
Mendelev EAM Gordon (Gordon, et al., 2010 ) E NEB Itakura (Itakura, et al., 2012 )
The Japan Society of Mechanical Engineers [DOI: 10.1299/transjsme.2014cm00 ] 18 Fig. 4 Relationships between energy barrier E max NEB and various applied stresses of Chamati potential: Square model. Colors of both circles and lines correspond to the screw dislocation propagation direction. E int (Hirth and Lothe, 1982b) easy-core E p (Hull and Bacon, 2011 )
Gröger (Gröger, et al., 2008) 4.
A S {111} "0"→"2" "0"→"4" "0"→"6" P 9(b) "0"→"2" P > 0 "0"→"4" "0"→"6" P < 0 ε > 0 ε < 0 σ x > 0 σ z < 0 τ xz < 0 9(c) "0"→"6" P > 0 5.
α-Fe
Nudged elastic band JST
